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Abstract 


An inline sixth order single-layered substrate integrated 
waveguide (SIW) filter with cross couplings is presented 
based on meandering electric coupling structure. Coupling 
coefficients and frequency variations with respect to the 
dimensions of meandering electric coupling structure are 
studied. [he proposed inline sixth order filter with quasi- 
elliptic performance is designed and investigated by using 
coupling matrix method. The measured results show the 
1-dB passband ranging from 9.12GHz to 9./6GHz, and 
the 3-dB passband from 9.06GHz to 9.82GHz with two 
transmission zeros locating at 8.81 GHz and 10.01GHz, 
respectively. 
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Fig. 6 Top view of the grounded coplanar line used to achieve the cross Folded filter with mixed coupling freq, GHz 


coupling, and photograph of the proposed SIW filter 
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Fig. 7 Electromagnetic-simulation results of the folded SIW 6-pole filters 
without and with mixed coupling 
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Fig. 9 Electromagnetic-simulation results of folded SIW 6-pole filter with Fig. 8 Top view of the thick-film microstrip line to achieve electric coupling, 
and without electric coupling and photograph of the proposed SIW filter 
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Fig. 6. The layout of the proposed BPF based on the SIW cavities loaded with 
CSRRs. 
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Fig. 9. Electrical simulated and measured responses of the third-order filter. 
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Fig. 10. Broadband measured response of the third-order filter. 
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Fig. 8. Simulated and measured S-parameters of the third order filter as a func- 


je tion of frequency. 
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Fig. 7. Geometries of the (a) Third order and (b) fourth order filters (unit: mm). 
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Fig. 9. Simulated and measured S-parameters of the fourth order filter as a 
function of frequency. 
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Fig. 10. Proposed SIW quasi-elliptic filter. 
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Fig. 11. Measured and simulated responses of proposed SIW quasi-elliptic 
filter. 
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Fig. 2 Photograph of four-pole SIW elliptic filter 
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Fig. 1 Siructure of four-pole SIW elliptic filter 
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Fig. 3 Simulated and measured results of four-pole SIW elliptic filter 
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Meandering Electric Coupling Structure 


In order to obtain the electric couplings on 
single-layered SIW cavities with less destroyed 
area, the post-loaded meandering electric 


coupling structure is proposed. 


Meandering Electric Coupling Structure 
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Post-loaded meandering electric coupling structure 


Meandering Electric Coupling Structure 





-field of the second resonant mode 


-field of the first resonant mode 


Meandering Electric Coupling Structure 


The initial values of parameters are as follows: 
xcav-ycav-14.Amm, dgv-0.25mm, dx=3.0mm, 


dy=5.0mm, wg=0.2mm, /g=1.8mm, dg=0.6mm, 
D=0.5mm (all in mm) 





Resonant frequencies 
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Meandering Electric Coupling Structure 


The initial values of parameters are as follows: 
xcav=ycav=14.4mm, dgv=0.25mm, dx=3.0mm, 

dy=5.0mm, we=0.2mm, /g=1.8mm, dg=0.6mm, 

D=0.5mm (all in mm) 
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Meandering Electric Coupling Structure 





> electric coupling coefficient : /g, wg and dy 
» the first resonant frequency : dx and dy 
>the second resonant frequency: lg, wg, dx and dy 


> slightly impact: dg and dgv 
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Fig. 6 Top view of the grounded coplanar line used to achieve the cross 

coupling, and photograph of the proposed SIW filter 30 35 40 45 50 





Folded filter with mixed coupling freq GHz 


— — — — Folded filter without cross coupling 


Fig. 7 Electromagnetic-simulation results of the folded SIW 6-pole filters 
without and with mixed coupling 
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Folded filter with electric coupling freq, GHz 





-— — — — Folded filter without cross coupling 
Fig. 8 Top view of the thick-film microstrip line to achieve electric coupling, 


Fig. 9 Electromagnetic-simulation results of folded SIW 6-pole filter with 
: E E and photograph of the proposed SIW filter 


and without electric coupling 
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Fig. 3. Synthesized, simulated and measured responses of BPF1. 
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Fig. 4. Synthesized, simulated and measured responses of BPF2. 
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Fig. 1. Layout of the folded “F” filter. ! y» ae 
-—Á— me dá Fig. 4. Measurements and simulation results of the *A" filter. 
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Fig. 2. Electromagnetic simulations of the “F” and “A” filters. Fig. 3. Layout of the “A” filter. 
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Fig. 6. HFSS-simulation results of sixth-order SIW filter, with and without 
electric cross coupling. 
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Fig. 1 Geometric configuration and schematic topology of proposed sixth- 
order self-equalised pseudo-elliptical SIW filter 

a Geometric configuration 

b Schematic topology 
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Fig. 2 Photograph and measured and simulated freguency responses of pro- 


posed self-equalised quasi-elliptic SIW filter 
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Research Background on Sixth Order Filters 


For these designs of sixth order filter on single-layered SIW: 


> Limited filter topology 


» Without coupling matrix analysis when using 
electric coupling structure 


» Without the quantitative loss investigation. 


Design of Inline Sixth Order Filter 


Target: 1-dB passband: 9.1GHz to 9.8GHz , Return loss: 20dB 
Two transmission zeros: 8.918GHz and 10GHz, Inline Topology 
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Conclusion 





> An inline sixth order single-layered SIW filter with cross couplings 
based on meandering electric coupling structure has been designed, 
simulated, fabricated and measured. 


» Basic characteristics of the meandering electric coupling structure are 
investigated. 


>The filter has been designed and analyzed by using coupling matrix 
method. 


>The measured results validate the design method of inline sixth order 
SIW filter, which has considerable prospects to be employed in straight 
cascade-type single-layered systems. 


